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This study was undertaken in an attempt to show that a favour-
able gradient of 2-(2,4,5-trichlorophenoxy) propionic acid 
(2,4,5-TP) across abscission zones prevents abscission in bean 
explants by rendering them insensitive to ethylene. The effect of 
applied ethylene and an ethylene-free atmosphere on the 
abscission of explants was studied. It was found that 2,4,5-TP 
greatly enhanced 14C-ethylene evolution from 14C-methionine 
by explants and petiole sections and that applied ethylene could 
not induce abscission in explants treated with 2,4,5-TP. Untrea-
ted explants eventually abscised in an ethylene-free atmos-
phere. 
Hierdie studie is onderneem in 'n poging om aan te toon dat 'n 
gunstige gradient van 2-(2,4,5-trichlorofenoksi) propioonsuur 
(2,4,5-TP) oor afsnydingsones afsnyding in boontjie-eksplante 
verhoed deur hulle ongevoelig teenoor etileen te hou. Die in-
vloed van toegediende etileen en 'n etileenvrye atmosfeer op die 
afsnyding van eksplante is ondersoek. Dit is gevind dat 2,4,5-TP 
die vrystelling van 14C-etileen uit 14C-metionien deur eksplante 
en blaarsteelseksies grootliks gestimuleer het en dat toegedien-
de etileen nie afsnyding in 2,4,5-TP-behandelde eksplante kon 
induseer nie. Onbehandelde eksplante het wei afsnyding in 'n 
etileenvrye atmosfeer ondergaan. 
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Several workers (Abeles & Holm 1966; Jackson & Os-
borne 1970) ascribed to ethylene the role of 'trigger' or 
'natural regulator' of abscission, a view questioned by 
Addicott (1982). In a previous study (Watts & de Villiers 
1986) it was concluded that a favourable gradient of 2-
(2,4,5-trichlorophenoxy) propionic acid (2,4,5-TP) across 
abscission zones prevented abscission in bean explants, 
probably by keeping the explants indefinitely in stage I of 
abscission, i.e. insensitive to the abscission-promoting ef-
fect of ethylene. In this study an attempt was made to 
verify this conclusion by determining the effect of applied 
ethylene on the abscission of 2,4,5-TP-treated and untrea-
ted explants. The effect of an ethylene-free atmosphere on 
abscission in bean explants was also studied to ascertain 
whether ethylene is indeed a prerequisite for the initiation 
of abscission. The effect of 2,4,5-TP on ethylene synthesis 
in bean explants and petioles was also studied as it is well 
known that indoleacetic acid (IAA) and several synthetic 
auxins stimulate ethylene synthesis in a variety of plant 
tissues (Curtis 1969; Kang et al. 1971; Frenkel & Dyck 
1973) . 
Bean (Phaseolus vulgaris L. cv. Top Crop) explants 
were prepared, mounted, treated and incubated as pre-
viously described by Watts & de Villiers (1986), unless 
stated otherwise. The effect of applied ethylene on the 
abscission of explants was determined by treating groups 
of 100 explants with 2,4,5-TP or water (as control groups). 
Each group of explants was covered by a glass dome fitted 
with a rubber septum (Figure 1). The dome was sealed off 
by pouring a warm solution of 5% agar around it on top of 
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Figure 1 Glass dome with rubber septum for the maintenance of 
atmospheres of known ethylene concentrations. (a) Dome, (b) 
septum, (c) mounted explant, (d) petri dish, (e) second agar layer, 
(f) first agar layer. 
the first agar layer (in which the explants were mounted). 
Following solidification of the agar, pure ethylene was in-
jected into the dome to final concentrations of 2, 5 and 10 
mm3 dm-3 respectively. Gas chromatographic analyses in-
dicated that the dome provided an ethylene-tight system 
for the duration of the experiment. Control groups of ex-
plants were subjected to an ethylene-free atmosphere by 
placing a vial containing 0,5 cm3 of 0 ,5 mol dm-3 mercuric 
perchlorate solution inside the dome. A filter paper wick 
in the solution served to enhance ethylene absorption . 
This system decreases the ethylene concentration in a 
sealed system to the lowest attainable level (Addicott 
1982) . All experiments were performed in triplicate and 
the explants were kept in the dark until 50% abscission 
was observed . (A yellowing of the pulvinus was taken as a 
sign of abscission as the domes could not be removed for a 
physical inspection of the explants). 
The effect of 2,4,5-TP on the evolution of 14C-ethylene 
by explants was determined as follows . Two groups of 50 
explants were prepared and mounted. Two mm3 of a solu-
tion containing 740 kBq L-[3 ,4-14C]-methionine and 50 f-tg 
cm-3 Na-2,4,5-TP were applied distally to each explant of 
the experimental group, while the explants of control 
groups were treated with the same solution but without 
2,4,5-TP. Groups of petiole sections were also treated, the 
test solutions being applied to the distal cut ends. The ex-
plants and petioles were kept in the dark at 27°C for 3 h 
to permit absorption of the test solutions and then trans-
ferred to 25 cm3 Erlenmeyer flasks containing a 5-mm 
layer of 3% agar. 
Released ethylene was absorbed by a modified method 
of Hyodo (1978). A strip of Whatman No.1 filter paper 
(2,0 x 1,5 cm) was pinned to a cork stopper and wetted 
with 0,1 cm3 0,25 mol dm -3 mercuric perchlorate solution. 
Each flask was then sealed with the paper strip suspended 
above the experimental material and kept in the dark at 
27°C. After 6 h the paper strip and pin were transferred 
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to a vial containing 5 cm3 Instagel (Packard Co.) scintilla-
tion liquid for the determination of released 14C-ethylene 
in a Beckman LS-133 scintillation counter. The flasks 
were then vented by a stream of air and ethylene absorbed 
for further periods of 6 h. All determinations were done in 
duplicate; the results represent the average of the cumu-
lative ethylene release with time. 
Applied ethylene significantly stimulated the abscis-
sion of explants of control groups (Table 1). This is pro-
bably caused by the stimulatory effect of ethylene during 
stage II of abscission . However, ethylene , even at the rela-
tively high concentration of 10 mm3 dm - 3 could not in-
duce abscission in explants treated with 2,4,5-TP. The 
Table 1 The effect of applied ethylene and an ethylene-
free atmosphere on abscission in bean ex plants 
Time (h) to 50% abscission 
Normal atmosphere + ethylene (mm3 dm- 3) 
Ethylene-free 
atmosphereb 
158 
- 2,4,5-TP 
o 2 5 10 
56 31 33 33 
+ 2,4 ,5-Tpa 
2 5 10 
a 2 mm3 of a solution containing 50 mg dm - 3 2,4,5-TP (distal applica-
tion) 
b Incubated with mercuric perchlorate 
C Abscission prevented indefinitely 
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Figure 2 The effect of 2,4,5-TP on the evolution of 14C-ethylene 
from 14C-methionine in bean explants and petioles. 
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treatment thus rendered the explants indefinitely insensitive to 
the abscission-accelerating effect of ethylene, viz. in stage 
I of abscission. This view is supported by observations that 
leaves with high auxin levels are insensitive to applied 
ethylene and vice versa (Dela Fuente & Leopold 1968; 
Bottger 1970). An ethylene-free atmosphere strongly re-
tarded abscission, but could not prevent it. Ethylene is 
therefore possibly not a prerequisite for the induction of 
abscission . However, it must be kept in mind that the 
actual internal ethylene levels of abscission zones cannot 
be determined and may be of some relevance to the induc-
tion of abscission. 
The evolution of 14C-ethylene by explant and petiole 
sections was greatly stimulated by 2,4,5-TP with a very 
low rate of evolution prevailing in control groups (Figure 
2) . Abeles (1966) found that 2,4-dichlorophenoxyacetic 
acid (2 ,4-D) stimulated ethylene synthesis while Kang et 
al. (1971) and Sakai & Imaseki (1971) showed that 2,4-D 
enhanced ethylene synthesis by stimulating the synthesis 
of a specific RNA and an enzyme involved in ethylene 
synthesis. The effect of 2,4,5-TP on ethylene synthesis 
may be similar, as it was found that 2,4,5-TP enhanced the 
incorporation of radioactive precursors into RNA and 
protein (Watts & de Villiers 1987). The observation that 
ethylene evolution was also stimulated in petiole tissue in-
dicates that ethylene synthesis is probably not related to 
the presence of an abscission zone . 
The fact that 2,4,5-TP is able to prevent abscission 
whilst stimulating ethylene synthesis indicates that the 
2,4,5-TP gradient overrides any abscission-promoting ef-
fect of ethylene. The results of this study therefore support 
a previous conclusion (Watts & de Villiers 1986) , i.e . that 
a favourable auxin gradient prevents abscission by pro-
longing stage I of abscission, thus counteracting any effect 
of ethylene . 
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